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n m # M1&/27M 



T&JL&ftifi^M Java ^ *2 ) ^-$ktf)-&W , •Sjfcifc^lfc + tt-fc 
5 -f *r>X#^M. 3^4^^^^^^^. 



icons t o 



• • • / 



o 



Require-Full * 0 
Require-Empty a l 
Stack-Action - +1 



--- iadd 



• • * * 



valuel, value2 => 
result 



Require- Full * 2 
Require-Empty » 0 
Stack-Action - -1 



lload 0 



value, wordl, value. word2 



Require -Pull = 0 
Require-Empty » 2 
Stack-Action * +2 



lastore 
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n m # 



; ,n/27M 



JM*: 



— , arrayref, index, value. wordl, value. word2 «> 



land 

value2 . wor d2 => 



iastore 



Require -Full = 4 
Require -Empty * 0 
Stack-Action = -4 



Boolean AND long 

. . • , value! . wordl , valuel . word2 , value2 . wordl , 

. . . , result . wordl , result . word2 

Require -Full * 4 
Require- Empty » 0 
Stack-Action * -2 

. - . , arrayref, index, value «> 



ineg 



Require -Full » 3 
Require-Empty * 0 
Stack -Act ion » -3 



Negate int 

. . . , value »> 
. . v , result 

Require -Full = 
Require -Empty 
Stack-Action ■ 



Ttf^Tfl-f Jiifc Java 3P1**|#4^#4^#L^ 

W. m^^^^^^^A- Java ^^m^^^f^^ ARM ^4^. 
5 ^#^^4Sl"T0S-3". "T0S-2", "T0S-1". "TOS", "TOS+l"^^ 

10 ^&#T6j^^Mt^^— 
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U m H18/273X 





MfYt7 
JYJWJV 


COS+1; #0 


lload_G 


LDR 


tos +2, [vars, #4] 




LDR 


tos+1, [vars, #0] 




T no 


Rtmp2 , I tos -2, #4 J 




LDR 


Rtmpl, [tos-2, #0] 




CMP 


tos-1, Rtznp2, LSR #5 




BLXCS 


Rexc 




STR 


tos, [Rttnpl, tos-1, LSL #2] 


lastore 


LDR 


Rtmp2, [tos-3, #4] 




LDR 


Rtmpl, [tos-3, #0] 




CMP 


tos- 2, Rtmp2, LSR #5 




BLXCS 


Rexc 




STR 


tos-1, [Rtmpl, tos-2, LSL #3] I 




STR 


tos, [Rtmpl, #4] 


iadd 


ADD 


tos-1, tos-1, tos 


ineg 


RSB 


tos, tos, #0 


land 


AND 


tos-2, tos-2, tos 




AND 


tos-3, tos-3, tos-1 



5 #4$**.*$ AIM 4*4***1. #>Hi*£*T*S Java *M#tfM, AIM 



19^^: ooooo 

^4": iadd ( Require -Full=2, Require -Kmpty*0, stack- Action*-!) 

ijHt*: Require- Full >0 

4fc&#3L: ooooo >o ooioo 

LDR R0, [Rstack, #-4] ! 

T—^^&i ooioo 

^§4": iadd (Require -Full -2, Reguir e- Empty* 0, Stack- Act ion*- 1) 

Requite-Full>l 

ooioo >i oiooo 
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IiDR R3, [Rstack, #-4] ! 

T — ^^4*: oiooo 

iadd <Require-Full-2 , Requ±re-Empty-0, Stack- Action--!) 

^--f^-; Btack-Aetion=-l 

01000 -1 00111 

ADD tos-l, tOS-1, tos 

ARM^ (S) ( ) : 

ADD R3, R3, RO 

T— / M£4s: com 

m 6 ^^m^n^yT^" #£>h# Java ^1$",*M£^#3Mt. 
m 6 ^TS^P^l^^A ARM^4-^?'J> $L%LVL&tf]£,3lM^&&<4T iadd 
Java ^^^^4-Bt^r*SSL^^^^i*l^. *J*6£3M*& 00000*h£^ 
5 ^^M^^^^^^A^^+fr/X. ARM **4*JJ-F*6 

d^-f^^t. ARM «4 k *I^Ji4fc#*'*###^i**^^*^ 

H R3 tC&«,M*T^##it), RBt>1f*iS* *1 

io 4M-*«ML«l4Mf-** Java ^1^> * + 4MHUt.rt**M*# 

mT%— Java ^I5r*%tt 2 tf^ ^^-^^ Pp#3)Sl;L, 
Hjlfc^^ ARMLDR^4-T«*it^'##^l#.-ff. Java *kfb 

%— -Mp*Ml;£, £*M*&A 01101. £il>Mfc&*, *-fr*aL#.fe^ 

Java ^l^tt*^**^*^"****!**-** 2 
15 HA/3t**W*— &*hM>feft ARM STR #4**MtfMt* 

^^Mt^^T^tf ldr 

20 6^— 
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m 45 



Interpret 



do iconst 0 



do lload 0 



do i as tore 



do lastore 



do iadd 



do_ineg 



do land 



S tat e_0 00 0 0_Interpret 



LDRB 

LDR 

DCD 

DCD 

DCD 

DCD 
DCD 

DCD 

DCD 

DCD 

MOV 
STR 
B 

LDMIA 
STMIA 
B 

IiDMDB 

LDR 

LDR 

CMP 

BCS 

STR 

B 

IaDMDB 

LDR 

LDR 

CMP 

BCS 

STR 

STR 

B 

LDMDB 
ADD 
STR 
B 

LDR 
RSB 
STR 
B 

LDMDB 

AND 

AND 

STMIA 

B 

LDRB 

LDR 

DCD 



Rtmp, [Rjpc, #1] » 

pc, [pc, Rtmp, Isl #2] 

0 



do_iconst_p 

do_lload_0 

do_iastore 
do_lastore 

do_iadd 

do_ineg 

do_land 



Opcode 0x03 

Opcode Oxle 

opcode 0x4 f 
Opcode 0x50 

Opcode 0x50 

Opcode 0x74 

; Opcode 0x7f 



RO, #0 

R0, [Rstack] , #4 
Interpret 
Rvars, {R0/ Rl} 
Rstack!, {RO, Rl} 
Interpret 

Rstack I / {RG, Rl, R2} 
Rtrap2, [rO, #4] 
Rtmpl, [rO, #0] 
Rl, Rtmp2, LSR #5 
ArrayBoundException 
R2, [Rtmpl, Rl, LSL #2] 
Interpret 

Rstack!, {R0, Rl, R2, R3} 

Rtmp2, [r0, #4] 

Rtmpl, [rO, #0] 

Rl, Rtmp2, LSR #5 

ArrayBoundException 

R2, [Rtmpl, Rl, LSL #3] I 

R3, [Rtmpl, #4] 

Interpret 

Rstack!, {ro, rl} 

rO, rO, rl 

ro, [Rstack] , #4 

Interpret 

rO, [Rstack, #-4] ! 

tos, tos; #0 

rO, [Rstack], #4 

Interpret 

Rstack I, {ro, rl, r2, r3} 
rl, rl, r3 
r0 , rO , r2 
Rstack!, {rO, rl} 
Interpret 

Rtmp, [Rjpc, #1] I 

pc, [pc, Rtmp, lsl #2] 



DCD state_000 00_do_iconst_0 ; Opcode 0x03 
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State_00000_ 
Statej>0000_ 
State OOOOO 



DCD 
» » • 
DCD 
DCD 

DCD 

DCD 
• • • 
DCD 

do_iconst_0 MOV 
B 

_do_lload_0 LDMIA 
B 

do__lastore LDMDB 
LDR 
LDR 
CMP 
BCS 
STR 
B 

S t ate_0 0 00 0_do_lastore LDMDB 

LDR 
LDR 
CMP 
BCS 
STR 
STR 
B 

LDMDB 
ADD 
B 

LDR 
RSB 
B 

LDR 
LDMDB 
AND 
AND 
B 



State 00000 do iadd 



S t a t ejD 000 o_do_ineg 



State 00000 do land 



S ta t e_0 010 0_lnterpret 



LDRB 
LDR 
DCD 

DCD 

DCD 

DCD 
DCD 

DCD 

DCD 

DCD 

State 00100__do iconst 0 MOV 



State_00000_do_lload_0 ; Opcode Oxle 

State_00000_do_iastore ; Opcode 0x4f 
State_00000_do_lastore ; Opcode 0x50 

State_00000_do__iadd ; Opcode 0x60 

State_00000_do_ineg / Opcode 0x74 

State_00000_do_land / Opcode 0x7f 

Rl, #0 

State_0 0 10 l_Int erpret 

Rvars , {Rl , R2 } 

S t at e_0 101 0_lnterpret 

Rstackl, {RO, Rl, R2} 

Rtmp2, [r0, #4] 

Rtntpl, [r0, #0] 

Rl, Rtmp2, LSR #5 

ArrayBoundExceptioa 

R2, [Rtmpl, Rl, LSL #2] 

State_00000_Interpret 

Rstackl, {R0, Rl, R2, R3> 

Rtmp2, Cro, #4] 

Rtmpl, [r0, #0] 

Rl, Rtmp2, LSR #5 

ArrayBoundException 

R2, iRtmpl, Rl, LSL #3] 1 

R3, ERtmpl, #4] 

S tate_00 0 0 0_lnterpret 

Rstacki, {Rl, R2} 

rl, rl, r2 

S ta t e_0 0 1 01_Int erpr e t 
rl, [Rstack, #-4] J 
rl, rl, #0 

S tat e_0 0 1 0 l_Int erpr et 
ro, [Rstack, #-4] I 
Rstackl, {rl, r2 , r3} 
r2 , r2 , r 0 
rl, rl, r3 

S tat e_0 1 0 10_Int erpr e t 

Rtmp, [Rjpc, #1] ! 

pc, Cpc, Rtmp, lsl #2] 

0 

State_00100_do_ieonst_0 ; Opcode 0x03 

State_00100_do_lload_0 ; Opcode Oxle 

State_00100_do_iastore ; Opcode 0x4f 
State_00100_do_lastore y Opcode 0x50 

State_00100_do_iadd ; Opcode 0x60 

State_00l00_do_ineg ; Opcode 0x74 

State_00i00_do_land ; Opcode 0x7f 

Rl, #0 
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J22/27K 



State_00100_do_lload_0 
State 00100 do iastore 



S t a t e_0 010 0_do_l as tor e 



S t at e_0 010 0__do_i add 

S t at e_0 01 0 0_do_ineg 
State_poi00_do_land 



State 01000 Interpret 



8 

LDMIA 
B 

LDMDB 
LDR 

liDR 

CMP 
BCS 
STR 
B 

LDMDB 

LDR 

LDR 

CMP 

BCS 

STR 

STR 

B 

LDR 
ADD 
B 

RSB 
B 

LDMDB 
AMD 
AND 
B 

LDRB 

LDR 

DCD 

DCD 

DCD 

DCD 
DCD 

DCD 
• « ♦ 
DCD 

DCD 



State 01000_do_iconst_0 MOV 

B 

State_010 0 0_do_lload_0 LDMIA 

B 

State_01000_d<D_±astore LDR 

LDR 
LDR 
CMP 
BCS 
STR 
B 

State_Oio o o_do_lastore LDMDB 

LDR 
LDR 
CMP 



S tat e_j) 100 i_Int erpre t 
Rvars, {rl, R2} 
State_0lll0_lnterpret 

Rstackl, {r2, r3} 

Rtmp2, [r2, #4] 

Rtmpl, [r2, #0] 

R3, Rtmp2, LSR #5 

ArrayBoundException 

R0, [Rtmpl, R3, lsl #2] 

Stat e_0 000 0_lnt erpre t 

Rstackl, {rl, r2, r3) 

Rtmp2, [rl, #4] 

Rtmpl, [rl, #0] 

r2, Rtmp2, LSR #5 

ArrayBoundException 

r3, [Rtmpl, r2, lsl #3] i 

rO, [Rtmpl, #4] 

Stat e_0 000 0_lnt erpre t 

r3, [Rstack, #-4] i 

r3 , r3 , r0 

State_00111_Interpret 
rO, rO, #0 

State_0 010 0_lnterpret 
Rstackl, {rl, r2, r3} 
r2, r2, rO 
rl, rl, r3 

S t at e_0 1 0 1 0_lnterpret 

Rtmp, [Rjpc, #1] I 

pc, [pc, Rtmp, lsl #2] 

0 

State_0100 0_do_iconst_0 
State_01 0 0 0_do_lload_0 

S tate_0l 0 0 0_do_JLastore 
S tate_0i o o o_do_lastore 

S t at e_0 100 0_do_iadd 

S t at e_0 100 0_do_ineg 

Sta t e__0 100 0_do_land 

Rl, #0 

State_011 0 ^Interpret 
Rvars, {rl, r2} 
S tate_10 01 0_lnterpre t 
rl, [Rstack, #-43 I 
Rtmp2, [R3, #4] 
Rtmpl, [R3, #0] 
rO, Rtmp2, LSR #5 
ArrayBoundException 
rl, [Rtmpl, rO, lsl #2] 
S tate_0 000 O^Interpret 
Rstackl, {rl, r2} 
Rtmp2, {r3, #4} 
Rtmpl, {R3, #0} 
ro, Rtmp2, LSR #5 



; Opcode 0x03 

; Opcode 0x1 e 

; Opcode 0x4 f 
; Opcode 0x50 

; Opcode 0x60 
; Opcode 0x74 
; Opcode 0x7 f 
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BCS 
STR 
STR 
B 

S t a t e_0 X 0 0 O_do_iadd ADD 

B 

S tat e_0 1 0 0 o_do_ineg RSB 

B 

State_oio o o_do_land ldmdb 

AND 
AND 
B 

State_01XOO_Interpret 
S t at e__10 0 0 0_lnt erpret 
S t at e_0 0 1 0 X_Int erpr et 
State_oxoox_lnterpret 
State_OXXOX_Interpret 
State_xoooi_Interpret 
State_OOXXO_Interpret 
State_01010_Interpret 
State_OXXXO_Interpret 
S tat e_X 0 0 1 0_lnt erpr et 
St at e_00Xll_Int erpret 
S tat e_0 1 0 ll_lnt erpr et 
State_OXXXX_Interpret 
State_XOOXX_Xnterpret 



ArrayBoundException 

rX, [Rtmpl, rO, Isl #3] ! 

r2, [RtmpX, #4] 

S tate_0 00 0 0_lnt erpret 

r3 , r3, ro 

State_OOXXl_Interpret 
rO, rO, #0 

S t at e_0 X 0 0 0_lnt erpr et 
Rstack!, {rX, r2} 
RO, RO, R2 
R3, R3, RX 

State_0X000_Interpret 



m 1 %L-& Java ^^•^"laload", fil&^&$iT%&. 

5 JpftJMMt-a. 

% T -f£ "1 a 1 oad » £ l"J Hfr>?H**F * 

ttlfr^iMUMt*. Java 2 #^£4iL, *P*4- 

*>i|-#*^^«4^+/IJf-^#^*##*«***»**Wf ARM 4**4H 
10 #Haload"#4-<1fr *»*J*f>|iM»* Java ^*%0t, 2t^" 

>Hfr £ ** 4M- * . *P * T «* (STR) £1 fcte ^ tMM*£ # 

****£4MHML#*U*&*r" 01001 "flfrtt 15—4*4*. " la load" 

arm #4*. — +to#&9\m*'1MttS 
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* m ^ n * ** - * £ n t # % — #ja^ . 

:*#l*&.*Av4.» *§>f- arm ^4-^^, M£t#3£4M*& 

arm *^^I + *^|L^*^#— 

^t^>±7t, >^<f "laload" #4H$4H^4Mfr##&^i&££ii# 
m . £#l#|U£ Bt $ *fc # £*M* & ft 4) 

*#4*#S#-4M1e#i££*iB*tt Java ^^tfr&&. 
20 ^mT^r^Jif Java •fc^'BUR ARM 

J*t* Java 4=1**1. 12 #r^r^J^^^ Java^^^^^^^ 

25 16 jjr, ^ttJMrtfJMUM** <-q*fcA*>HMUMMt> ^<]3bff# 

<^iti±^ 14 ^ 16 #. 

18 jfr, iMM-f Java *^tt#B**fct#fcT 

30 — ARM 20 #, JM£r^#Ti&#6<r ARM ^-^A^A^lM^ 

# 10 + fir^l* Java ^^^^it^t^^l^t^^^^. *»*.iE£. 
£Mf# ARM^4-A^L>£^4% ^^^21 ^ ft T 3im&fr-i>+#L&ii i ]4&M 
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n m ^ ^25/275; 



ft#iWHMftt^**] + ttT— *>*ARlf# 
4-A*L##4-, ^^^^^z&'StflMf , ^^^5(L^A^djmt*f» 
@jtb, Mj &*Mfc&e»4£&$l Java ^I^^^F^ ESe.it ^ i&^^t ^ 
^^#0t, itT«»*^*it****|-*»jt«ft*^T--^ Java ^ 

#3* 22 *Mr£tf ARM 24 ^-»)^^^^^ 

J&«rt&fc4$*F^*Mr*$ ARM -#»4^. ^^^T^#- ARM#4%*F*Sfc£^ 
26 ARM^4-t#T— >N ^^^t^^til^fj^ 20 #. 

io ^#^T4»^7,^4i*ha3L^«|# 28 4MN»Jfc/8-f *t 

Java ^^^^^^r^^^^t^/^, «-fiLfiHfc*«^*WI^ 

®\j&fr,mj5^®i^J5*t3g.iM-ft'*£.&3&Jk&}% 22 ##i?j*NMf ARM 

*>jLfr4t¥jM1ft ARM ^4^&#Jf>*J* 

T— ^ Java ^ (^^ ARM #4* >N»4 fc 4M L **»i*4fc) . 

^^^1^#.^f^ ARM #4-*A#*J t#^J£^4^A£-'S, ^5^L^>^ 
20 #**^-(lL#49jR4^*#.#^^««W Java ^ 1^ # #F 'MB I*) , 
@*t, £ilH*Bt, Java ^1**%ife*;r*r4Mr. 

m 9 Jkn? Java ^ tik^m^^-st 68, *£.£Mfc Java ^^SMHfr 

^. *lTi&*N*i&4*, Java 3Pl**Mte#-*L 68 ^ *<<Hftl*.teffi*tt 
25 Java ^JMHiM. ARM j%4-& ARM ^4^?'K Java ^7>X2, 

0 Bt, Java ^JMfciSNM, 68 ARM ^4^ J ffH 

Java^^^#f>J^4€#T^^^it>et##.#it^^^>^ 
30 t# Java ^I5r>^4^%#-it 68 tHr*t3£, 4&A^#^*:£.^#*tS:gMttHF 

*^^#*J0^lf#«*^^*.4t^*t-frlf#«- (-f 
^ife T #T&##il^#m6^W . jL9J4**MK Java 
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n m ^ ^26/275; 



it 68 ffctyrtZl: ^^r#-^^^15r^A^^#^J^^^iL#, ®*b, 
ttf ^ Java *^jL«Ilfe#*«|ii.5l^«lJI3-f*f#^^*^ 

<Kr4£^<#*]^. /*/f^# Java Java ^1**MNH^-£/C, 68 

72 #$,<Mt&ll. 74 jjr, ^^it^A^e*^^ 0, 

io — -MLj£ 76 ^&&7ffi&K^,&MM>&& *tS 

i^^J'J^ 72 ^j&AtJftT — >h Java JL45-*.***Hfc*. £ 

*»JL&# 74jJr#*i*jM8^***#--f-0, 78#J^Java 
is 3^^. 80 grWft: m*L¥i*- a t>*kJL&*r&% 82 & ft lift 

tt*1^A^jfti*imtb**J-f£* 84 

^ 72 ^*^*h**««.#J*T^— * Java 

20 S 11 J^4H&ti&44£>#. £^ 86 #^4£*t3£fc)-, ^t4Hf -f- ( iH 

88 #,JM££/W<# Java ^^^J^A 

«*t#****JlMMfc*h 90 #^^L^t ARM tt**W&l4UMt 

Java^^^ e ^^^^^#^^4N^jL#^M#-^ir>^,^^^ 

Java ^^4^j£7L 68 *Sr/&^ ?'J^L & — -f~ ARM ^4^. — -9L 

Java ^^^^^ 90 92 # e^#2'J 7 JE^ #4Mr, #F £ At 

3£3fci£>vSiJj£ 94 #, ^tjtb^t. 86 #tte*t4~fT itat 
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98 t. 98 4$4ft»tl|J?£$ 94 #-JL#^3*tt#4H8r-$-*i|n 

^^.T'ft^-^n loo <Kr4Srtfctf t#f, * t -T<k*/fcJB-fc*it+ # 

ifc^LT— ^^LBt^^-iHJ^H'-^^". ^i^tfiM^H 98. 
10 S 13 A^-t^^S, 12 #%;&#/ft. *tS^ 

#4~ff -f-4*»*r f"J Fft PiJ Bt fSJA^, ^in^r^yk -f— Java ^ 
~f*!kU£&>Vttf)i&&$L4T. —^n^-^J Java ^I^^T 

fM^^fa^f^t^l* Java ^1*i$tt4Mr*4fc*##Jt£jai 
98 tfft-BMr-f-. 
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$5 




•32 



JAVA 



X ] ARM /THUMB 



/ 



30 



•34 



•36 



5^ " k^40 



IS 1 




-52 



4Mf 



~T~ 



■^54 



'56 
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U W & ffl m 



60- 




i£#Java^i^.% 



1*JAVA^^*fir 



■ r 

x+6 i 



i 



— 1 


— J — 


— ( 


1 


1 


1 


t 







! 
I 



3# JAVA ^ 1^*3, 



1 1 1 1 1 

1 1 i x+1 

1 ' i- 1 1 




1 1 1 

x+2 t x+3 i i 







I X+4 I X+5 



3* JAVA ^^Zh 

m 4 
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CM 

o 





III 




II 


ill 




II 



CD 
*0 



GO 

o- 




tfr\ft 



LO 
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S4/8M 



■a 



A 

CO CM 



A 

(0 CM 

II 

0£ 



Set 
< 



CO* 

co* 
Q 

2 



T 

co* CL 
O w 



2- 



a 

CO 
CO 

a: 



i)cr 



a: 
< 



o 
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o 
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o 
o 
o 

8 



4® 



UJ uj 



UJ 



CO 
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CO 
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CO 
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CO 



til 
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CO 
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8 



CO 
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UJ UJ 



UJ 



CM 
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o 
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o 



CM 
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UJ 

a: 



3 
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a a 



CM 

0£ 



uj uj or uj 



tr a: 



CM 



CO 
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CO 
CO 
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S 5 
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CO 



CO 
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CO 
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CO 
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CO 
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